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DISCLOSURE ANSWERS 



A. Title/Subject Matter of the Invention: COMBINED CONTACT FEED 
INTERN AL ANTENNA 

Persons Who Contributed to or Worked on the Invention: Charlie (Eun-gyu) Bae, 
Haim Yona and Snir Azulay, OTT team — please see e-mail from 1 December. 

New Inventors: 
Name: Stefan Quantz 
ID 3308020277 
Gemian 
Address: 

TIan Lai Yuan 12-11 
Ban Dao Lan Wan 
YouYI Nan Lu 
Ttanjin 300221 

PR China. 

Name : Xiujuan Xu 

ID : 1 202221 9790923422X 

Nationality: China 

Uving address: Village Sige, Town Damengzhuang, Wuqing District. Tianjin 

Name: Xiao Da Tian 
ID: 320222750625613 

Nationality: Chinese 

Uving address: #223-502 Yin Hai U Wuxi 

B. Purpose of the invention: To create a small, high efficiency, cost effective 
internal antenna with broadband coverage. The antenna would perform well in 
single as well as multi-band implementations. 

C. A summary of invention: How does the present invention solve the problem; 
what are the differences between this solution and the prior solutions; and 
what are the advantages provided by the invention: 

Multi-band Inverted F Antennas (IF A, PIFA etc) designs tend to be physically 
large and lade sufficient bandwidth, especially in the low bands. Folded 
Monopole Antennas (FMA) have high efficiency even in small multi-band 
designs, but also lack sufficient bandwidth. Dielectrically excited antennas solve 
the size and bandwidth issues, but at a significant cost due to expensive dielectric 
components. 

U.S. Patent 5,434,579 (Kagoshima et al) describes a non-contact feeding structure 
for a PIFA, using a dielectric substrate between the ground plane and capacitive 
feeding plate. The size of the capacitive plate is used for impedance matching. 

In the invention described here, we use a variation of the capacitive feeding 
structure to create a broadband antenna that does not necessarily include a ground 
plane beneath the radiating element. Further, improved specific band response 
can be obtained by using radiating slots in the conductive element. Further 
development includes both direct contact and capacitive feeding structure in 
parallel. 




^^^„ .p..,^vo'i K«f MSPTO from the IFW Image Database on 03/15/2006 



This inventions' capacitive feeding structure does NOT require a dielectric 
substrate between it and the ground-plane. We call it a Simple Capacitive Feed 
(SCF) 



D. Description of the invention 



Feed plate 




The antenna 
consists of a first 
conductive 
radiating element 
generally located 
above a 

conductive ground 
plane, but not 
necessarily fully 
overlapping with 
the ground plane. 
A grounding post 
connecting the 

first conductive radiating element to the ground plane. . , ^ . 

A feed plate element placed between the first conductive radiatmg element and 
ground plane comiected directly to the feed point of the devi^for the purpoje of 
capacitive feeding of the first conductive radiating element. There is no need for 
a dielectric substrate between the feed plate element and the ground plane or the 
first conductive radiating element, though one can be used to reduce the physical 
size. The size of the feed plate element and its distance to the fir^.«>"'*»J;r^ . 
radiating element can be changed to give conect impedance raatchmg. Choice of 
material in between the feed plate element and the first conductive radiatmg 
element also affect the capacitive feeding structure created. 

Implementation of first conductive radiating element may or may not utilize 
radiating and tuning slots. 

First possible implementation is a "loop" antenna where the SCF capacitive feed 
is on one end of the first conductive radiatmg element, the ground post is on the 
fer end of the first conductive radiating element, with the loop bending parallel to 
itself creating a slot that also radiate at specific bands. The ground plane may or 
may not be fiiUy parallel to and beneath the first conductive radiating ^ement. 
The first conductive radiating element may or may not include tuning flaps 

Second possible implementation utilizes a more traditional Planar sbrurture where 
the SCF capacitive feed and the grounding post are located near each other. I ne 
implementation may or may not include radiating and tuning slots or tunmg flaps, 
and may or may not have a ground plane fiilly beneath the first conductive 
element. 



Another embodiment of the invention 



BEST AVAILABLE 



Pic. I - Top view of antenna witfi combined direct and capacitive feed 



Pic. 2 - The main element (radiator), feed element and direct contact of antenna of 
above picture sliown - main element drown transpaient m order to show the other 
piece parts, carrier is not ^own 
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Pic 3 - Assembly drawing of the antenna with combined direct and capacitive 
feed 

In all of the above embodiments a ceramic dielectric puck can be incorporated 
As well as a combined capacitive with inductive feed can be included 



E. Differences Between Invention and Other Systems or Methods: 
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In the invention described here, we use a variation of the capacitive feeding 
Si^c^ to ^ a broadband antenna that does not necessarily include a ground 
pSieb^n^th the radiating dement. Further, improved specific band response 
can be obtained by using radiating slots in the conductive element 

This inventions' capacitive feeding structure does NOT require a dielectric 
sub^te between ii and the ground-plane. We call it a Simple Capacitive Feed 
(SCF). 

One embodiment of the invention, in contra^ to ttie standard and/o^^^^^^^ 
art antennas feeds tiie antenna at tiie point of high impedance. The benefit of this 
wnSS b ^at the bandwidth of the antemia is significantiy increased and tiie 
overall size of tfie antenna is smaller. 

Tlie following are notes for antenna with combined direct and capacitive feed: 

One of the key parameters in successful 'non-contact feed internal antenna' 
dSn« is the (level oO coupling between the feed plate and mam antem^^ 
fSt DlfiSt frequencies ^ult different coupling requirements, n standard 
pS^TSesT^^ v^^^ inductance of thin and long direct contact is a hrnitrng 
^tor of 3widtii Specially in higher bands. In lower bands a direct contact 
^ i a ga^ solution: for siJiilar performance tiie size of fe«l Pjate S^^^^^^^ 
^ large in design of capacitive feed antemia. In capacitive feed the inductive 
S^S^ir^yh^ reduced by wider feed (contact) and by serial capacitance 
ST^iL d^s^S. Adding a very short direct contact-<to be in parallel witfi 
caoacitor) allows keep tiie feed plate in small size. 

SSowftisco^^^ . f 

Sir wit delation inhigher bands nor witiiout 

large feed plate. 

In another application of this mvention tiie capacitive feed results « incre^d 
LXidth in lower bands due to tiie reduced inductive 
very well for matchUig purposes in combination with a >ndu«*o;- to 
S application the higher fi^quencies do benefit from dir^l^ontact fo^ 
Lcreased matching bandwidth. However botii need to be connected to the same 
«,S tia match), which can be achieved witii the specific l^ouL 
O^SSna^the combined feed mechanism may or may not be enhanced by adding a 
slot for separation of low and high bands. 



Optional slot for better 
separation of bands 




Ground leg 
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F. Prior Art: 



US 5434579: Inverted F antenna with non-contact feeding 

US 5764190: Capacitively loaded PIFA 

US 6680705: Capacitive feed integrated multi band antenna 
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